The role of anaesthetists has expanded and evolved to include critical care, perioperative and pain medicine and general clinical skills, as well as operating theatre-based clinical anaesthesia. Across Australia and New Zealand, these topics are taught to varying degrees, however no uniform curriculum or standardisation exists between universities. In this study, we used a Delphi technique to develop consensus-based priorities to guide medical educators when reviewing and implementing student anaesthesia curricula. A range of appropriate content has been defined, as well as details relating to duration, timing, teaching environment, faculty, feedback and assessment methods. Future enquiry to assess the efficacy of future and current teaching practices is needed to facilitate continued improvement.
Today's anaesthetists possess a wide range of knowledge and skills in the fields of both clinical anaesthesia and perioperative medicine. They work in clinical settings suitable to the provision of training in such areas as cardiopulmonary resuscitation, care of the critically ill, preoperative assessment, perioperative medicine, acute and chronic pain management and applied physiology and pharmacology 1, 2 . Previous studies have demonstrated that, despite the available resources, deficiencies in knowledge and skills in many of these areas exist at an undergraduate and early postgraduate level [3] [4] [5] .
In Australia, medical schools graduated over 3200 new doctors in 2012-double the number of graduates from a decade ago 6 . According to the last qualitative study from 15 years ago, anaesthesia, critical care, perioperative and pain medicine are all taught in most Australian and New Zealand medical school curricula to some degree 7 . At present, no uniform curriculum exists between universities and no standardisation exists for the relevant knowledge and competencies of graduating doctors. It has been recommended that "an anaesthesia student rotation should incorporate a standardised set of goals and objectives" 8 . Previous international studies have made some recommendations as to suitable guidelines for the teaching of anaesthesia topics to medical students 7, 9 . They directly surveyed medical schools or applied a Delphi technique to an expert panel. Limited research has been conducted in Australian and New Zealand medical schools.
The aim of this study was to develop consensus-based priorities for the teaching of anaesthesia and anaesthesia topics to medical students in Australia and New Zealand. It is hoped this will provide medical schools and educators with a useful resource to evaluate their curriculum and plan clinical teaching and placements. We aimed to cover the entirety of a curriculum, including content, teaching methods and contexts, assessment and evaluation. Thorough and standardised curriculum planning may improve the education of medical students without increasing resource requirements and create safer junior medical officers in the hospital system.
Methods
The study received ethical approval (HREC project Number: HE14/025) and an Australian Research Ethics Database (AuRED) number LNR/14/WGONG/7.
In this study, participants were known to the authors, but remained anonymous to one another. We used a Delphi technique consisting of three sequential questionnaires with controlled feedback during each round in the form of the results from the previous round 9 . This technique was used as it is conducive to independent thinking and gradual formulation of consensus without the imposition of geographical barriers. Other group approaches were examined but were found to be less suitable [10] [11] [12] [13] .
In a Delphi survey, there is no set criterion for the definition of 'expert' status in the panel 11, 14 . We wished to include clinical anaesthetists who were currently teaching in medical schools, as they have proven teaching interests, clinical knowledge and experience of the medical school environment. Accordingly, we contacted each medical school in Australia and New Zealand and asked them to nominate the individual or individuals responsible for anaesthesia teaching in their school. Our local university was excluded, as an author fulfils this role. Following identification as a suitable participant for inclusion in the study, each participant was contacted via email and invited to participate. A reminder was sent one week after initial contact.
Those who agreed to participate received an invitation to complete all three survey rounds. For each round, the participants were asked to return the questionnaire within 14 days, accompanied by a reminder message sent at the ten day mark. Each round was closed after 20 days. There is no agreement in the literature regarding a definition of the point when consensus has been reached in a Delphi study. It was decided by the investigators, in agreement with the study by Rohan et al, that an item with a mean score of >4.0 with a standard deviation <1.0 was defined as having reached consensus 9 .
The first round included primarily open-ended questions. The purpose of this round was to describe existing curricula and to discover what each participant broadly considered to be an ideal anaesthesia curriculum ( Table 1 ).
The second round was a qualitative questionnaire listing all of the items received in response to Round One regarding an ideal anaesthesia curriculum. Participants were asked to rank each item using a five-point Likert scale ('not important', 'slightly important', 'important', 'very important', 'mandatory') according to their value for inclusion in an ideal teaching curriculum.
In the third round, participants received another list of items to rank. Items that had received sufficient support and agreement in Round Two were reported to participants to assist in further decision-making on the remaining non-consensus items but were not asked again. Items that had not reached consensus were fed back to participants with their mean and standard deviation. Participants were given another opportunity to indicate their opinion on the importance of each of these items using the same Likert scale. The rationale for this feedback was to enable participants to review their opinion with awareness of the attitudes of other blinded members of the panel. The mean score and standard deviation of all items from the third round were calculated. All items that reached the predefined conditions for consensus from both rounds were included in the final recommendations.
Results
Thirty anaesthetists from 21 Australian and New Zealand medical schools were identified as being suitable for inclusion in this study. Sixteen anaesthetists affiliated with 12 medical schools agreed to participate. Fourteen did not respond. The numbers who responded to each round are shown in Table 2 . Duplication in representation of medical schools occurred, as one participant was affiliated with two universities and representatives from satellite clinical schools were grouped under their primary medical school.
Participants were all practising anaesthetists and all had significant clinical and academic anaesthesia experience. Within this cohort were seven professors, three associate professors and five department heads. The remainder of the expert panel was composed of senior clinical lecturers or honorary lecturers, some with term coordinator or discipline leader roles. Of the medical schools represented, 43% were undergraduate and 57% were postgraduate courses. Half of the medical schools currently had a formal anaesthesia curriculum in place and details of these were quite diverse. Variation in the current anaesthesia curricula duration is shown in Table 3 .
One hundred and seventy-three individual items relating to an ideal anaesthesia curriculum emerged from the first round questionnaire. Items were placed into the following groups: content (knowledge, skills, procedures, professional skills and ethics), teaching methods, teaching environment, teaching staff, student assessment and feedback. Participants were asked to rank the importance of each individual item in an ideal anaesthesia curriculum. Of the 173 individual items, 57 achieved consensus after the second round. Following the third round, an additional four items achieved consensus. Table 4 shows the content items that reached consensus in the left column and those that did not in the right column. Table 5 shows the items relating to the other aspects of an ideal curriculum.
Participants were also asked to rank the goals for an anaesthesia teaching curriculum. Table 6 shows the agreement for the suggested goals of such a curriculum and Table 7 shows the preferences for duration of teaching, timing and staff required. All participants felt an anaesthesia curriculum should be a compulsory teaching topic, either as a stand-alone unit (four of nine) or as a component of a critical care unit (five of nine). Twelve out of 15 participants felt students should be assessed. All participants felt students should provide feedback on the curriculum and their learning experience. To teach perioperative medicine skills 77.8
To teach details of anaesthesia 0.0
Discussion
Our study produced the following recommendations. An anaesthesia curriculum should be taught in the senior clinical years of medical school. It should ideally be of three to four weeks duration. Clinical teaching should be concentrated in the operating theatre and on pain rounds. Collaboration from intensivists and radiologists should be utilised where appropriate. The curriculum content should focus on items identified in Tables 4 and 5, encompassing general perioperative and critical care knowledge, with relevant clinical, ethical and professional skills.
Students should be assessed at the end of the rotation or placement. The form of assessment will depend on local practice, as no agreement was reached in our study. Students should be assessed for competency in relevant clinical skills and cardiopulmonary resuscitation (including basic and advanced life support). Feedback should be provided to students and an avenue should be created in which students are able to provide feedback on their experience in order to evolve better teaching practices.
A prominent finding is that very few anaesthesia-specific topics reached consensus. No respondents felt that teaching students the details of clinical anaesthesia was an important priority in a modern curriculum at the undergraduate level. General perioperative medicine, pain management and criti-cal care knowledge and skills were considered to be the most important components. Anaesthetists were considered to be the ideal faculty for delivering such teaching, with collaboration where appropriate. All participants felt that the focus of the curriculum should be the development of safe interns. Although many of the components of clinical anaesthesia are found in the basic management of sick patients, anaesthesia itself was clearly felt to be a postgraduate-level topic.
In the new Australian and New Zealand College of Anaesthetists curriculum for postgraduate specialty training, particular emphasis has been placed on perioperative medicine and pain medicine, as these were perceived to be previously under-represented 15 . The priorities recommended by the panel in our study correspond to six of the seven new Australian and New Zealand College of Anaesthetists Clinical Fundamentals. Support for the role of the anaesthetist as perioperative physician appears to be expanding at both an undergraduate and postgraduate level.
Other notable findings include the teaching modalities and locations recommended for teaching, the provision of feedback and an absence of agreement about appropriate methods of assessment. The two settings that achieved consensus for an ideal teaching environment were pain team ward rounds and in the operating theatre. These environments provide a significant opportunity for engagement between students and anaesthetists, allowing greater exposure, practice of skills and reinforcement of knowledge in a clinical setting through practice and observation. In these environments, it is important that students learn and understand the significance of consent and patient confidentiality, as patients are often in vulnerable positions. Both of these concepts reached consensus in this study.
Amongst participants, it was felt that students should be assessed and provided with feedback and that students should also provide feedback on the course themselves. Although limited areas achieved consensus for suitable assessment methods, those that did (being the demonstration of skills such as cannulation and cardiopulmonary resuscitation) are potentially the most important, as students are expected to be competent in basic clinical skills and resuscitation at graduation. Although some assessment tools, teaching methods and environments did not achieve consensus, they still remain valid potential components of a modern curriculum. Lack of agreement may be attributed to individuals' experiences with the application of these items. Each item remains a valuable tool and could be applied appropriately by medical educators in order to optimise learning and proficiency at each medical school.
An earlier study by Rohan et al recruited a total of 29 participants, based on the recommendations of three professors of anaesthesia in the Republic of Ireland, who considered the individuals to be experts in undergraduate medical education 9 . A key difference in the methodology of our study was the attempted recruitment of all lead anaesthetists at medical schools involved in the teaching of students throughout two countries as the panel of experts. We feel that this led to a more representative, thorough and inclusive review of the topic. Commonalities were demonstrated between these studies, with both emphasising pain management, perioperative medicine and assessment, basic clinical skills (airway and venous access) and management of the unwell patient (including basic and advanced life support), rather than specific anaesthesia knowledge.
In contrast to the study by Rohan et al, fewer professional skills achieved consensus in our work. Our experts felt that the skills of recognising the need for help, communicating in emergencies, decision-making and teamwork were the most important components for an anaesthesia student curriculum. All of these skills are important for junior doctors in the workplace and they may or may not be explicitly taught in current curricula; our study points to the expanded role that anaesthetists could have in student teaching, even in these more generic topic areas.
Three quarters of medical schools represented in this study are reported to currently deliver up to two weeks of teaching anaesthesia and anaesthesia-related topics. In an ideal curriculum, the majority of our expert panel recommended the longer duration of three to four weeks. None recommended a duration of one week or less, as currently exists in a third of medical schools. A longer duration is relevant to the expanded teaching role that our panel envisaged for anaesthetists, but would involve a change in planning for many medical schools. We found a wide variation in existing curricula between medical schools and even between subschools 8 . This is not particular to anaesthesia, but extends throughout the broader medical curricula. The Australian Medical Students' Association recently called for guidelines to help standardise the anatomy teaching component of student curricula across Australia following a study by Craig et al 16, 17 . Such guidelines may be helpful for universities to improve teaching, and potentially the competency of junior doctors, while minimising the requirement for extra resources.
Several studies have suggested that numerous topic areas in which anaesthetists are particularly proficient are often inadequately taught to medical school students. These include basic airway management, acute and chronic pain management, basic life support and simple procedures such as intravenous cannulation [3] [4] [5] 18 . Anaesthetists are uniquely positioned to impart these skills to medical students in a controlled educational environment such as the operating theatre. Our respondents demonstrated enthusiasm for doing so. Anaesthetists are not only equipped with these competencies and skills, but are the best group to teach them in a practical manner. Sullivan and Rollins have previously argued that "anaesthesiologists are uniquely suited to teach a variety of topics that benefit all medical undergraduates" 8 . Our study highlights the skill set that is available to enhance medical education delivered by anaesthetists.
Medical schools have undergone major revisions of their teaching methods and curricula in the past decade with the changing and expanding medical school environment 6 . Traditional didactic teaching methods requiring substantial knowledge memorisation have been replaced by competencies such as lifelong self-directed learning and clinical and communication skills 22 . Despite this shift, curricula still often contain considerable focus on narrow specialist or subspecialist area teaching 19 . This could be considered impractical, as it overburdens curricula with knowledge that rapidly changes and creates time and financial constraints on medical schools. Our study suggests the opposite for anaesthesia training. Instead of specialist anaesthesia knowledge, our consensus recommendations focus on the more generic topics of perioperative medicine, pain medicine, enhancing relevant clinical skills and the production of safe junior doctors.
There are several advantages to using a Delphi technique as a research tool. A key feature is the potential to recognise and acknowledge the contribution of each participant. This is achieved through participant anonymity allowing for independent thinking with gradual formulation of consensus through the utilisation of sequential feedback. We chose to use the technique as it was cost-effective in its application, eliminated major geographical challenges and was an efficient way to combine the knowledge and abilities of a disperse group of experts 20 . A weakness in the method is that it is time-consuming and requires commitment from participants to complete sequential questionnaires 21 . This is potentially reflected through the initial participation rate and the retention rate between the first and second round surveys. It was encouraging that there was no change in the number of responses between the second and third rounds.
Items that did and did not achieve consensus in this study will be debated by anaesthetists, medical educators, students and even junior doctors. The results of this study are a consensus opinion of this particular group, reflecting the prioritisation of the items by those with expert knowledge and experience. We have not produced an exhaustive list with black-and-white definitions for the perfect curriculum for medical students. One example of a minor discrepancy is that 'airway assessment' achieved consensus under the heading of 'skills the student should be able to perform under supervision', whilst the teaching of the skill to the students under the heading of 'perioperative medicine' did not, potentially failing a 'common sense' test. This may reflect the panel's differing approach to teaching a topic in a didactic manner or in a clinical setting, where the skill can readily be learned and then practised by the student.
The recommendations of this study can be used as a guide for medical educators when designing and implementing student anaesthesia curricula. Anaesthesia educators in Australia and New Zealand consider the main purpose of an anaesthesia student curriculum to be in helping to produce safe interns with skills in managing sick patients in the perioperative period. The details of providing clinical anaesthesia were not considered an integral component of a student curriculum. A range of appropriate content has been defined, as well as details relating to duration, timing, teaching environment, faculty and teaching, feedback and assessment methods. The expansion of current anaesthesia curricula to incorporate the recommendations of this study would lead to a more comprehensive utilisation of anaesthetists across Australia and New Zealand in student teaching. Ongoing analysis is needed to assess the efficacy of current teaching practices and future curricula to ensure continued improvement in outcomes.
